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Abstract 
A nested Ecomsed model with high resolution grid has been developed and used to simulate typical typhoon storm 
surge (0608 typhoon) which landed on the coast of Zhejiang. Two main pressure modes have been considered in this 
model: Jelesnianski65 (J65) and Fujita &Takahashi (FJ) model. This study found that FJ model is agree better with the 
measured values than J65 model. The model has been used to simulate the water level which has been compared with 
the available field observations (Kanmen; Wenzhou; and Dachen stations). The results show that the error of the peak 
water level is about 50-70cm in the first domain and the nested model improves the accuracy which is around 
30~50cm(under 30cm during ebb). The relative error is lower and the time effect is more accurate in the nested small 
domain. Thus, it is suggested that to simulate and predict typhoon storm surge a nested Ecomsed be adopted. 
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1. Introduction 
Storm Surges, in other words, Storm tsunami, Wind surges, or Meteorological tsunami, is an abnormal sea 
surface rise (or down) caused by strong atmospheric disturbances, such as strong winds and sudden changes 
in atmospheric pressure[1]. The serious natural disaster coming from the sea of Zhejiang Coast is storm 
surge (tropical storm), which causes the water accumulation; overtopping a levee and seawater overflowing 
the inland. It leads to heavy loss of life and property every year in Zhejiang province. So thus, the accuracy 
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of simulation on storm surge can not only get more profound understanding of marine meteorology, but 
also have important significance for disaster prevention. 
The paper is based on the ECOMSED[2] model, it simulates 0608typhoon using multi-level nested 
manner. In early stage of studies ,few authors have adopted many models to simulate the storm surges, for 
example, the SLOSH model from American can use to calculate the maximum water set-up during the 
storm surge; Xinian Wang etc. established China coastal Five Blocks (FbM) mode which is a two-
dimensional mode considering the limited amplitude (storm surge) nonlinear effect[1],on the other hand 
COHERENS,MIKE,SLOSH and DELFT had do some researches in Bohai sea and Hangzhou bay[3-6]. 
Finally, some scholars also simulate storm surge using ECOMSED model in Hangzhou bay[4].The focus in 
this paper is entirely on the processing in the simulation of storm surge and the nested ECOMSED model 
2. ECOMSED Model 
2.1 Basic Introduction to the Model 
ECOMSED model is applicable to shallow water environment, such as rivers, bay, estuaries, the 
offshore areas, reservoirs and lakes. The mode is based on 3D model in Sigma coordinate system. The sea 
suface and bottom are all "horizontal" in Sigma coordinate, which brings great convenience to establish 
numerical model and shows its great superiority in dealing with the boundary condition when the bottom 
topography is complicate. The grid of the model is the use a orthogonal ; curvilinear and Arakawa C 
staggered-grid.. it matches well with the complex topography and shoreline in offshore marine areas, which 
ensure a higher grid resolution to the offshore areas. 
2.2 Initial and boundary conditions 
The initial conditions state that currents and surface elevation are zero, 
0   VU[                              
Lateral boundary conditions are assumed to be zero for normal flow to the solid boundary and along the 
open boundary, 
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Where bP  and 0P  are the values for atmospheric pressure outside a storm and at the open boundary, 
respectively; iZ is the radian frequency; harmonic constants iH and ig are the amplitude and phase angle 
of each tidal constituent; t is the time; iu)( X is the initial phase, and iu is the nodal correction angle. 
The 8 constituents in standard notation are 22221111 ,,,,,,, KNSMQPOK . 
2.3The track of the typhoon and computation domain 
The 0608 typhoon landed near Mazhan town in Cangnan of Zhejiang province on 17:25pm 10 
August,2006 with a maximum wind speed of 60m/s and the central pressure of 920hpa which had seriously 
affected Zhejiang province leading to seawall along coastal overtopping and the dam break. The 
information about the track of the two typhoon have been got from Foshan weather website and the 
measured data from the local weather station. 
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The simulation domain is double-layer nested model which means the small domain boundary condition 
coming from the first domain and this can improve the resolution in the small domain to simulate the storm 
surge. The domain of the first net (114.5-127°E, 20.5-32°N) is a 3ƍî3ƍspatial resolution for the two typhoon 
storm surge with 250×230 grids and 11levals in sigma. The small domain (120-122.5°E,27.5-30.5°N) is a 
1ƍî1ƍspatial resolution for the two typhoon storm surge with 150×180 grids and 11levals in sigma.  
3. Astronomic tide and pressure mode 
3.1 The verification of astronomic tide 
The astronomic tide will be calculated in the ECOMSED model under normal pressure (1013hpa) and 
without wind. Because of the lack of measured data .the verified point just in Dachen and Kanmen station 
in this paper. The time of validation is from 0000UTC 8 August to 1600UTC 12 August, 2006. The results 
of validation are shown in Fig.1. 
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Fig.1.Simulated astronomical tides in Dachen and Kanmen stations for 0608 typhoon .The blue line indicates the observed values 
In the Fig.1 the calculated value of amplitude and phase of 8 tidal is compared with observed value from 
tide gauge. It showed that the results of the simulation of astronomical tide are in good agreement with the 
observations, but the measured values are greater than the calculated values on the whole, while the average 
relative error is between 11% and 26%. The reason is that the wind speed is set to 0m/s in the calculation in 
the ECOMSED model, while the observations are measured under the condition of the existence of wind. 
3.2 The selection of pressure mode 
Storm surge is a forced movement under the wind stress and the action of atmospheric pressure on the 
sea. Therefore the accuracy of the atmospheric pressure and wind fields which are input in the numerical 
calculation system as forced function will affect the accuracy of calculation and prediction of storm surges 
decisively[3]. This paper compares the pressure mode of J65 and FJ[4]. 
The two modes will calculate in the computation domain. The radius of the maximum wind speed is 
25KM in the coast of Zhejiang. The time of validation is from 0000UTC 8 August to 0006UTC 11 August, 
2006.The results see Fig.2. 
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Fig.2.Comparisons of measurements and different simulated results from FJ and J65 mode in Wenzhou and Nanjidao stations for 
typhoon 0608 
Fig.2.shows FJ atmosphere pressure mode is more suitable for typhoon simulation in Zhejiang coast, as 
the results of J65 model are much bigger than FJ model. In Nanji Island station, the difference of maximum 
wind speed between the value calculated by J65 model and the observed value is 7m/s, while it's only 2m/s 
between FJ model and observation, in addition, the value is 9m/s to 3m/s in Wenzhou station. Furthermore, 
considering atmosphere pressure field in Nanji Island station, the relative error between J65 model, FJ 
model and the observation, when typhoon is landing, is about 1%, which is smaller than it before or after 
typhoon's landing. That means these two models are more accurate when typhoon is landing, and are very 
similar in simulating atmosphere pressure field. So, this paper chooses the FJ model. 
4. Results and discussion of the nested mode 
After the atmosphere pressure mode is selected and the astronomical tides verified, use the Ecomsed 
model to simulate the tidal level process of storm surges in the region. The maximum wind speed radius is 
about 25km in Zhejiang coast. Saomai(0608) typhoon's tidal level data observed in three stations located in 
Wenzhou, Dachen and Kanmen from 0000UTC 8 August to 0400UTC 11 August,2006,is used to verify the 
simulated tidal level in the first and second net.  
The nested model is that the boundary tidal elevation of the small nested domain (120-122.5eE,27.5-
30.5eN) originated from the first net¶s results and the other¶s conditions are the same as the first net. Fig.3 
depicts comparisons of the simulated results and measurement for 0608 typhoon in the first and second net. 
Table 1compares the error of the maximum tidal elevation before and after landing in the nested ecomsed at 
Wenzhou,Dachen and Kanmen stations. 
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Fig.3. Comparisons of different simulated results and measurement for 0608 typhoon in the nested model from 0000UTC 8 August 
2006 in different observed stations.  (The calculated 1 is in the first net and calculated 2 is in nested small domain)  
Table 1 Comparisons of the error of extreme value before and after landing in nested model 
station Wenzhou Dachen Kanmen 
  before landing after landing before landing after landing before landing after landing 
First net(cm) 72 75 41 42 72 75 
Second net(cm) 56 44 21 26 55 39 
error(cm) 16 31 20 16 17 36 
It shows that the results of the simulation of sea level are in good agreement with the observations from 
Fig.3 and table 1. Fig.3. demonstrates that the measured value is almost greater than the simulation value in 
all three stations during the storm surge both in the first and second net. The error is under 30cm during the 
ebb and the time of occurrence agrees well with the observed in the second net. 
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From table 1 the simulated results are better agreement with the observed in Dachen station than 
Kanmen and Wenzhou station when saomai landing and the error is about 40cm.70cm and 70cm 
respectively in the first net. It is clearly seen from table 1 the error of the maximum tidal elevation is around 
20 to 50cm in the second net. The accuracy is increased by about 22cm. The results show that the effect of 
the nested model in this study causes the accuracy to improve.  
5.Conclusions 
The paper is focusing the process of simulating a typhoon storm surge and the effect of a nested model 
during the simulation. The steps are the verification of astronomic tide; the selection of pressure mode; and 
the verification of tidal elevation. The study found that the FJ pressure mode is more suitable to the 
Zhejiang coastal. The nested model can improve the accuracy and make the whole simulation more agree 
with the measurements with the error reducing 20cm.  
Considering the wave and the higher resolution in the coastal with the discrimination of wet and dry 
points in the nested Ecomsed, there are many problems to further research. 
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